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Figure S1: Pictures of chitosan-KOH gel electrolyte preparation, showing the main involved
steps: a) chitosan polymer host + solvent solution: reticulation b) solution after 2 M KOH

electrolyte addition; c) solution casting in Petri dish; d) hydrogel cutting.

For the textural properties analysis, the samples (~100 mg) were outgassed under vacuum at
300 °C for 12 h on the degassing port and subsequently for another 2 h on the analysis port at
the same temperature, then we subjected them to N, adsorption. The specific surface area
(Sger) was calculated from the linear plot at the relative pressure range of 0.05-0.3 using the
BET (Brunauer-Emmett-Teller) model. The micropore volume (V yicro) Was determined by the
Dubinin-Radushkevich (DR) equation, while the mesopore volume (V) Was obtained by
substracting the micropore volume from the total pore volume (Vr) of N, adsorbed at relative
pressure P/Pj equal to 0.95. Pore size distribution was evaluated using the adsorption isotherm
branch and the 2D-NLDFT (non-local density functional theory) heterogeneous surface pore

model for carbon materials explored in SAIEUS software.!

Table S1: Textural properties of activated carbon Norit R3 extra using N, adsorption at 77 K.

Material SBET (1’1’12 g-l) VT (Cl’l’l3 g-l) Vmicro (Cm3 g-l) Vmeso (Cl’l’l3 g-l)

Norit R3 Extra 1224 0.56 0.47 0.09




Figure S2: Chemical structure of chitosan.
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Figure S3: (a) '"H NMR (inset: '"H NMR from 3 — 4 ppm), (b) 3C NMR of precursors used in

the preparation of chitosan-KOH gel electrolyte.



The conductivity (9) was calculated using the following formula:

Where L is the thickness of the self-standing gel-electrolyte (cm), R is the resistance given by
EIS (©Q) and A is the surface of the self-standing gel-electrolyte in contact with electrode
(cm?). The result is given in S cm!. The resistance R has been measured by EIS in several

places and the average value has been used.
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Figure S4: Capacitance vs. frequency for activated carbon using different chitosan-KOH

electrolyte solution aged for different time periods and liquid KOH 2 M.
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Figure S5: Electrochemical performance with of carbon-carbon supercapacitor using chitosan-

KOH gel electrolyte (21 d) at a voltage of 0.8 V; (a) cyclic voltammetry at different sweep

rates; (b) galvanostatic charge discharge at different current densities; (c) Nyquist plot from

electrochemical impedance spectroscopy; (d) capacitance vs frequency from electrochemical

impedance spectroscopy.
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Figure S6: Electrochemical performance with of carbon-carbon supercapacitor using chitosan-
KOH gel electrolyte (4 d) at a voltage of 1.3 V: (a) cyclic voltammetry at different sweep
rates; (b) Rate capability at different current densities (inset: galvanostatic charge discharge at
different current densities); (c) Nyquist plot from electrochemical impedance spectroscopy;

(d) Capacitance vs frequency from electrochemical impedance spectroscopy.
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Figure S7: Pore size distribution using the 2D-NLDFT heterogeneous surface carbon model in
the SAIEUS software for (a) pristine and positive electrodes; (b) pristine and negative

electrodes after voltage window widening to 1.4 V.



gel electrolytes based on aqueous electrolytes.

Table S2: Electrochemical performance of different electrochemical capacitors using different

Polymer/ | Electrolyte Gel Type of Electrode | Voltage | Capacitance | Energy | References
Gelling thickness | electrochemical active window | at current and
agent cell material (V) load power
Polyvinyl | Na,SO;1 | 300 um | Symmetric two | Microporo 1.8 135Fglat | 13Wh 2
alcohol M and three us 1Ag! kg! at
(PVA) electrode activated 100 W
carbon kg!
Agar K;S040.5 1 200 um ! Symmetric two | Activated 1.6 100Fglat | 8Wh 3
M and three carbon 1Ag! kg! at
electrode Kynol 100 W
507-20 kg!
Polyvinyl | H;PO4 1.5 - Symmetric solid |  Single 0.8 45Fglat | 09 W 4
alcohol M state walled 0.1Ag! hkg!
(PVA) supercapacitor carbon at 10,5
nanotubes W kg'!
PVA KOH 0.5 - Symmetric quasi | Hierarchic 1 177F glat | 7.3 W >
M solid state al porous 0.1 Ag! h kg!
supercapacitor | self-doped at
carbon 125.1




W kg!

Chitosan | Li,SO41 | ~100 um | Symmetric quasi | Activated 1.4 31.89 Fg! | 8.7 Wh 6
M solid state carbon at0.5Ag! | kg'at
supercapacitor 350.3
W kg!
Chitosan | KOH 1 M ~100 | Symmetric quasi | Carbon 0.9 39.11 F g! 4.39 7
pm solid state cloth at0.5Ag! | Whkg
supercapacitor Lat
224.99
W kg!
Chitosan | KOH2M ! 200 um ! Symmetric two ! Activated 1.3 109F glat | 5.1 W | This work
electrodes carbon 0.1 Ag! hkg!
Norit R3 at 32.5
extra W kg'!
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Figure S8: Comparison of charge discharge profiles of chitosan-KOH gel electrolyte (20 d) at

a voltage of 1.3 V for long cycling at 5 A g!.
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Figure S9: Electrochemical measurements after cycling for 10000 cycles at 1.3 V with a
current load of 5 A g'!' for electrochemical capacitor using liquid 2 M KOH and chitosan-

KOH gel electrolyte: (a) Cyclic voltammetry at 5 mv s™' (b) Potentiostatic electrochemical

impedance spectroscopy at 1.3 V.
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Figure S10: Cyclic voltammetry of chitosan-KOH gel electrolyte with C/Co;0,4 750-230

nanocomposite at different sweep rates.
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